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A Message
from the
Director
The U.S. Department of  Energy’s
Office of Science fills a unique and
central role in the country’s scien-
tific endeavor.

While our work is complementary to
that of other government research
agencies, we distinguish ourselves
by our emphasis on research that:

! takes the long view,
! is open and interdisciplinary,
! requires the use of large-scale

facilities,
! and takes risks commensurate

with the high pay-offs we expect.

Indeed, ever since its inception as
part of  the Atomic Energy Commis-
sion immediately following World
War II, the Office of  Science has
blended cutting-edge research and
innovative problem-solving to keep
the United States at the forefront of
scientific discovery.

The Office of Science was one of
the developers of the Internet,
began the computational analysis of
global climate change, initiated the
sequencing of human and other
genomes, promoted early advanced
computing in the civilian sector, and
opened the door for major advances
in nanotechnology and protein
crystallography.

Research supported by the Office
of Science has made major contribu-
tions to magnetic resonance imaging
(MRI) and positron emission tomog-
raphy (PET), composite materials
used in military hardware and motor
vehicles, and x-ray diagnostics of
computer chips and other high-tech
materials.

Left to right:  Dr. Raymond L. Orbach,
Secretary of Energy Spencer Abraham,
and President Bush at Argonne
National Laboratory

Office of Science research invest-
ments also have led to such innova-
tions as the Nobel Prize-winning
discovery of  new forms of  carbon,
non-invasive detection of cancers
and other diseases, and new insights
on the fundamental nature of
matter and energy.

In fact, since the mid-1940s, the
Office of Science by one count has
supported the work of more than
40 Nobel Prize winners, testimony
to the high quality and impact of
the work it underwrites.

Estimates are that fully half of the
growth in the U.S. economy in the
last 50 years was due to Federal
funding of scientific and technologi-
cal innovation.  American taxpayers
have received great value for their
investment in the basic research
sponsored by the Office of Science.

I am very proud to serve President
Bush and Secretary of  Energy
Spencer Abraham as the steward of
such beautiful science.  I welcome
the opportunity to engage the genius
of American science to help meet
the energy challenges identified
in the President’s balanced and
forward-looking National
Energy Plan.

Today, the Office of  Science funds
basic research in support of the
Energy Department’s missions of
energy security, national security,
environmental restoration, and
science.

Research supported by the Office of
Science encompasses such diverse
fields as materials sciences, chemis-
try, high energy and nuclear physics,
plasma science, biology, advanced
computation, and environmental
studies.

The Office of Science also oversees
outstanding laboratories with
unmatched capabilities for solving
complex interdisciplinary problems.

In addition, the Office of Science
builds and operates large-scale user
facilities of importance to all areas
of science.

About half of the Office of
Science’s research funding goes to
DOE national laboratories each
year, while the other half annually
supports research at 250 colleges,
universities, and institutes nation-
wide.

On behalf of the Office of Science,
I am pleased to provide more
information in the following pages
about our world-class national
laboratories, where so many vital
scientific discoveries and break-
throughs have been achieved – and
to invite you to learn more about
our work by visiting our web site or
contacting us directly.

I also hope you will share my excite-
ment that, as long as this Nation
maintains its commitment to invest-
ment in scientific research, the
Office of Science is poised for many
more decades of beautiful science –
to benefit the United States of
America and the world.

Dr. Raymond L. Orbach
Director, Office of Science
U.S. Department of  Energy

ray.orbach@science.doe.gov
www.science.doe.gov
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The Office of
Science
The U.S. Department of  Energy’s
Office of Science is the single
largest supporter of basic research
in the physical sciences in the
United States, providing more than
40 percent of total funding for this
vital area of national importance.
It oversees – and is the principal
federal funding agency of – the
Nation’s research programs in
high-energy physics, nuclear physics,
and fusion energy sciences.

The Office of Science manages
fundamental research programs in
basic energy sciences, biological and
environmental sciences, and compu-
tational science. In addition, the
Office of Science is the federal
government’s largest single funder
of materials and chemical sciences,
and it supports unique and vital
parts of  U.S. research in climate
change, geophysics, genomics, life
sciences, and science education.

The Office of Science manages
this research portfolio through five
interdisciplinary program offices:
Advanced Scientific Computing
Research, Basic Energy Sciences,
Biological and Environmental
Research, Fusion Energy Sciences,
and High Energy and Nuclear
Physics.

In addition, the Office of Science
sponsors a range of science
education initiatives through its
Workforce Development for
Teachers and Scientists program.

The Office of Science makes
extensive use of peer review and
federal advisory committees to

develop general directions for
research investments, to identify
priorities, and to determine the very
best scientific proposals to support.

The Office of Science is a principal
supporter of graduate students and
postdoctoral researchers early in
their careers. About 50 percent of
its research funding goes to support
research at 250 colleges, universi-
ties, and institutes nationwide.

The Office of Science also reaches
out to America’s youth in grades

K-12 and their teachers to help
improve students’ knowledge of
science and mathematics and their
understanding of  global energy and
environmental challenges.

Steward of
10 National
Laboratories
The Office of Science is the steward
of 10 world-class laboratories,
which often are called the “crown
jewels” of our national research
infrastructure. The national labora-
tory system, created over a half-
century ago, is the most comprehen-
sive research system of its kind in
the world.

These laboratories perform research
and development that is not well
suited to university or private
sector research facilities because
of  its scope, infrastructure, or
multidisciplinary nature, but for
which there is a strong public and
national purpose.

A high level of collaboration among
all of the national laboratories in the
use of world-class scientific equip-
ment and supercomputers, facilities,
and multidisciplinary teams of
scientists increases their collective
contribution to DOE and the
Nation, making the laboratory
system more valuable as a whole
than as the sum of  its parts.

Five of the Office of Science
national laboratories are
multiprogram facilities:

! Argonne National Laboratory
! Brookhaven National Laboratory
! Lawrence Berkeley National

Laboratory
! Oak Ridge National Laboratory
! Pacific Northwest National

Laboratory.

University and Laboratory
Participation in Office of Science
(SC) Research
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National Laboratories Map:  The 10 Office of Science national laboratories are labeled in blue.
National laboratories overseen by other Department of Energy offices that also conduct Office of Science
research and development projects are labeled in green.

The other five Office of Science
national laboratories are single-
program facilities:

! Ames Laboratory
! Fermi National Accelerator

Laboratory
! Thomas Jefferson National

Accelerator Facility
! Princeton Plasma Physics

Laboratory
! Stanford Linear Accelerator

Center.

The Office of Science also funds
research and development projects
conducted at these additional
national laboratories, which are
overseen by other DOE offices:

! Idaho Engineering and Environ-
mental Laboratory (DOE’s Office
of Environmental Management)

! Lawrence Livermore National
Laboratory (DOE’s National
Nuclear Security Administration)

! Los Alamos National Laboratory
(DOE’s National Nuclear
Security Administration)

! National Renewable Energy
Laboratory (DOE’s Office of
Energy Efficiency and Renewable
Energy)

! Sandia National Laboratory
(DOE’s National Nuclear
Security Administration).

User Facilitiies
The Office of Science also oversees
the construction and operation of
some of  the Nation’s most advanced
research and development user

facilities, located at these national
laboratories and universities.

These state-of-the-art facilities are
shared with the science community
worldwide and contain some tech-
nologies and instrumentation that
are available nowhere else. They
include particle and nuclear physics
accelerators, synchrotron light
sources, neutron scattering facilities,
supercomputers, and high-speed
computer networks.

Each year, these facilities are used
by more than 18,000 researchers
from universities, other government
agencies, and private industry.
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Major User Facilities
Advanced Photon Source, DOE’s brightest hard x-ray source for
multidisciplinary research.

Argonne Tandem-Linac Accelerator System, an important tool for
research in nuclear physics and astrophysics.

Intense Pulsed Neutron Source, a workhorse of the international
neutron-scattering community.

During fiscal year 2002, these three facilities served more than 2300
users from universities, national labs, industry, and other research
institutions, and their average reliability exceeded 96 percent.

Pioneering Science and Technology

Argonne National Laboratory
is operated by the University of
Chicago as part of  the U.S. Depart-
ment of  Energy’s national labora-
tory system.  ANL scientists
conduct basic and applied scientific
research across a wide spectrum of
disciplines, ranging from high-energy
physics to climatology and biotech-
nology.  Since 1990, Argonne has
worked with more than 600 compa-
nies and numerous federal agencies
and other organizations to help
advance America’s scientific
leadership and prepare the nation
for the future.

Location
ANL is located on two sites:  One is
25 miles southwest of downtown
Chicago, Illinois, and the other is
35 miles west of  Idaho Falls, Idaho.

Multiprogram
National Laboratory
ANL’s wide-ranging research
advances all Office of Science
program areas plus energy, environ-
ment, and national security.

History/Background
ANL was founded in 1943 when
Enrico Fermi and his staff  moved
Chicago Pile One (CP1) from the
University of  Chicago to “Site A”
near Palos Hills, Illinois, and
reassembled it as CP2.  ANL
was designated the nation’s first
national laboratory in 1946.

Today
ANL has 3500 employees, including
1200 scientists and engineers, and a
budget of about $500 million.  Its
major research initiatives are in
Nanosciences and Nanotechnology,
Rare Isotope Accelerator, Func-
tional Genomics, Advanced Com-
puting, Advanced Nuclear Fuel
Cycle, and Homeland Security.

Mission
ANL’s mission is to serve DOE and
national security by advancing the
frontiers of knowledge; creating and
operating forefront scientific user

facilities; and providing innovative
and effective solutions to energy,
environmental, and security chal-
lenges to national and global well-
being.

Core Competencies
! Fundamental science and engi-

neering expertise in materials
sciences; chemistry; atomic,
high-energy and nuclear physics;
multidisciplinary nanoscience
and nanotechnology; structural
biology, functional genomics, and
bioinformatics; environmental
science and technology; and
applied mathematics and
computer science.

! Design, construction, and opera-
tion of accelerator-based user
facilities the enable world-class
research.

! Design, development, and evalua-
tion of  advanced nuclear energy
systems and proliferation-resistant
nuclear fuel cycle technologies for
a safe, environmentally sound
energy future.
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Recent Scientific
Achievements
! Development of novel techniques

for self-assembly of nanoscale
two-dimensional networks, one-
dimensional nanowires and
nanotubes, and zero-dimensional
nanodots of many materials
including superconductors,
magnets, metals, and semi-
conductors; and for linking
nanostructures to biological
molecules.

! The Globus Toolkit, a collection
of  software services and libraries
that are the basis of collaborative
science and engineering projects
worldwide.

! Determination of  the structures
of 235 proteins at the Advanced
Photon Source over the last two
years.  These include edema
factor, one of the molecules that
enable anthrax bacteria to cause
disease in humans.

Awards
ANL has been home to winners of

! one Nobel Prize
! two Fermi Awards
! nine Lawrence Awards

! 79 R&D 100 Awards, including
three in 2002.  In addition, the
Globus Toolkit was named “most
promising technology” among the
2002 R&D 100 Award winners.

Science Education/
Workforce
Development
Programs
ANL provides stimulating educa-
tional programs for some 12,000
undergraduate and pre-college

students and teachers and for almost
400 graduate students and post-docs
annually.  It is also host the annual
X-Ray and Neutron Scattering
School and Science Careers in
Search of  Women Conference.

Contact
Hermann A. Grunder, Director
grunder@anl.gov
630-252-2481

Website:  www.anl.gov

At Argonne National Laboratory, developing efficient robots to more
quickly clone protein molecules is one technological advance that has made
it possible to determine in days rather than months the structures of such
molecules as this archaebacterial protein, taken from the most ancient type
of single-celled organism. This recently discovered structure is the first one
known to include a knot.

Robot:  Argonne National Laboratory. Protein:  Young-chang Kim and Andrzej Joachimiak)
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Major User Facilities
Relativistic Heavy Ion Collider, the world’s newest accelerator for
nuclear physics.

National Synchrotron Light Source, which provides researchers
with intense light spanning the electromagnetic spectrum from the
infrared through x-rays.

Alternating Gradient Synchrotron, home of  three Nobels and
pivotal physics discoveries.

Scanning Transmission Electron Microscope, used to reveal the
structure and function of  proteins, nucleic acids, and other macro-
molecules, and to image single heavy atoms.

Accelerator Test Facility, the U.S. proving ground for new concepts
in accelerator physics.

Booster Applications Facility, designed to use heavy ion beams for
space radiation studies.

Center for Functional Nanomaterials, scheduled for construction
starting in 2005, will provide researchers with state-of-the-art capa-
bilities to fabricate and study nanoscale materials.

Operated by Brookhaven Science
Associates for the U.S. Department
of  Energy, Brookhaven National
Laboratory’s broad mission is to
produce excellent science in a safe,
environmentally sound manner with
the cooperation, support, and
appropriate involvement of its many
communities.

Location
BNL is located in New York, in
Upton on Long Island.

Multiprogram
National Laboratory
DOE’s Office of  Science provides
71 percent of  BNL’s funding.  The
majority of  BNL’s research pro-
grams fall within various program
offices within the Office of Science,
as follows:

! Office of  High Energy and
Nuclear Physics:  Includes sup-
port for the operation of the
Relativistic Heavy Ion Collider,
Alternating Gradient Synchrotron,
and Accelerator Test Facility.

! Office of  Basic Energy Sciences:
Includes support for the operation
of the National Synchrotron Light
Source and research on
nanotechnology, catalysis, and
condensed matter physics.

! Office of Biological and Environ-
mental Research:  Includes
support for medical imaging
studies, medical isotope develop-
ment and production, structural
biology, and molecular genetics.

History/Background
BNL was established in 1947, on
the site of  what was the U.S. Army’s
Camp Upton, a World War I training
center and World War II draftee
induction center.

Today
BNL employs 3000 scientists,
engineers, technicians, and support
staff and hosts more than 4000
guest researchers annually.  The
laboratory operates on an annual
budget of approximately $450
million.

Mission
BNL supports DOE’s strategic
missions in carrying out basic and
applied research in long-term
programs at the frontiers of science.

Core Competencies
! Design, engineering, and opera-

tion of accelerators, detectors,
and superconducting magnets.

! The physics of  energy and matter,
the chemistry and physics of
materials and condensed matter,
chemical energy sciences, bio-
medical and imaging sciences,
energy and environmental sci-
ences and technologies, and
systems analysis and modeling.

Recent Scientific
Achievements
! 2002 Nobel Prize in physics given

to chemist Raymond Davis Jr. for
solar neutrino research.

! Tantalizing hints that the Relative
Heavy Ion Collider is producing
the kind of hot, dense matter it
was designed to create.
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! Brain imaging studies that have
gained international recognition.

! Development of strains of
bacteria able to live in harsh
environments while digesting
potentially harmful pollutants
found in coal and oil, yielding
more efficient, cleaner-burning
fuels.

Awards
BNL researchers have won:

! five Nobel Prizes
! the 1985 and 2001 National

Medal of Science, and the 1991
and 2000 Wolf  Prize

! the 1986, 1987, and 1988 Fermi
Award

! more than 10 Lawrence Awards
! many R&D 100 Awards.

Science Education/
Workforce
Development
Programs
Nearly 20,000 students and
teachers at all levels are mentored
each year through BNL educational
programs.  BNL provides educa-
tional services for students and
teachers through three core pro-
grams:  the Science Undergraduate
Laboratory Internships, the
Community College Institute,
and the Pre-Service Teacher
Program.  BNL also offers
programs ranging from apprentice-
ships for minority high school
students to a Maglev contest in

The National Synchrotron Light Source attracts more users annually than
any other research machine in the world.  Its x-ray and vacuum ultraviolet
rings provide intense light spanning the electromagnetic spectrum from the
infrared through x-ray.

The 3000 staff members employed at Brookhaven National Laboratory
conduct research supported by the Office of Science’s High Energy and
Nuclear Physics, Basic Energy Sciences, and Biological and Environmental
Research programs.

Contact
Praveen Chaudhari, Director
pubaf@bnl.gov
631-344-2772

Website:  www.bnl.gov

which local middle-school
students build magnetically
levitated model vehicles based
on certain design specifications.
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Lawrence Berkeley National Labora-
tory, managed by the University of
California and funded mostly by the
U.S. Department of  Energy’s Office
of Science, has been a leader in
science and engineering research for
more than 70 years.

Location
LBNL is located in Berkeley,
California.

Multiprogram
National Laboratory
LBNL is a multiprogram DOE
research institute that receives most
of its funding from the Office of
Science in the following programs:
Advanced Scientific Computing
Research, Basic Energy Sciences,
Biological and Environmental
Research, Fusion Energy Sciences,
and High Energy and Nuclear
Physics.  LBNL also is funded by
DOE’s Office of  Energy Efficiency
and Renewable Energy; Office of
Civilian Radioactive Management;
Office of  Fossil Energy; Office of
Environment, Safety and Health;
and Office of Nonproliferation and
National Security.

History/Background
LBNL was founded in 1931 by
Ernest O. Lawrence, whose inven-
tion of the cyclotron opened the
door to the age of  particle physics.

It is one of the oldest of the
national laboratories.

Today
LBNL has a budget of approxi-
mately $480 million, with a staff of
nearly 4000, including 800 Univer-
sity of  California-Berkeley students.

Mission
LBNL’s mission advances four
distinct goals for DOE and the
nation:

! To perform leading
multidisciplinary research in the
computing sciences, physical
sciences, energy sciences, bio-
sciences, and general sciences in a
manner that ensures employee
and public safety and protection
of the environment.

! To develop and operate unique
national experimental facilities for
qualified investigators.

! To educate and train future
generations of scientists and
engineers to promote national
science and education goals.

! To transfer knowledge and
technological innovations and to

foster productive relationships
among LBNL’s research pro-
grams, universities, and industry
in order to promote national
economic competitiveness.

Core Competencies
! Computational science and

engineering
! Particle and photon beams
! Bioscience and biotechnology
! Characterization, synthesis,

and theory of materials
! Advanced technologies for

energy supply and energy
efficiency

! Chemical dynamics, catalysis,
and surface science

! Advanced detector systems
! Environmental assessment and

remediation

Recent Scientific
Achievements
! Discovery of a mysterious “dark

energy” that acts like an antigrav-
ity force compelling the universe
to expand forever.

! Demonstration of an important
link between the development of

Major User Facilities
LBNL is home to four DOE national user facilities:

Advanced Light Source, a synchrotron radiation facility that
generates intense light for scientific and technological research.

National Center for Electron Microscopy, a facility housing
several of  the world’s most advanced microscopes and tools for
microcharacterization of  materials.

National Energy Research Scientific Computing Center, a world
leader in providing high-performance computing tools and expertise
that enable computational science of scale.

88-Inch Cyclotron, a variable-energy cyclotron that can produce
heavy-ion beams of elements throughout the periodic table.
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breast cancer and a network of
proteins surrounding breast cells
called the extracellular matrix.

! Key roles in the Sudbury
Neutrino Observatory and
KamLAND neutrino experiments.

! Invention of the asymmetric
collider concept used as the basis
for the B factory to help deter-
mine why matter supplanted
antimatter in the creation of our
universe.

! Development of  permanent
magnetic insertion devices which
make third-generation synchro-
tron light sources such as the
Advanced Light Source possible.

! Observation of  hot and cold
ripples in the microwave radiation
afterglow of the Big Bang which
are thought to be the primordial
seeds from which our present-day
universe grew.

! Discovery of a gene linked to
high triglyceride levels and heart
disease through the comparison
of the mouse genome to the
human genome.

! Creation of  the world’s smallest
electrical switch consisting of a
single Buckyball molecule.

! Construction of  the world’s
strongest magnet, a niobium-tin
dipole electromagnet that reached
a  field-strength of  14.7 Tesla or
300,000 times the strength of
Earth’s magnetic field.

Awards
LBNL researchers have garnered
every top award in all of the scien-
tific fields, including

! nine Nobel Prizes
! 12 National Medals of Science
! three Fermi Awards
! 25 Lawrence Awards.

Contact
Charles V. Shank, Director
cvshank@lbl.gov
510-486-5111

Website:  www.lbl.gov

Peter Nugent used a supercomputer
at the National Energy Research
Scientific Computing Center to
determine that a supernova first
glimpsed by the Hubble Space
Telescope about three years ago
was more than 11 billion years
old.  Nugent is a member of the
Supernova Cosmology Group, an
international group of astronomers
and physicists based at Berkley
Lab.  In 1998, they announced
they had discovered the universe’s
accelerating expansion by comparing
brightness and redshifts of Type 1a
supernova.  The discovery was
confirmed by a rival group, the
High-Z Supernova Search Team.
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Oak Ridge National Laboratory is
the U.S. Department of  Energy’s
largest science and energy labora-
tory, managed by a partnership of
the University of  Tennessee and
Battelle.  ORNL is now in the midst
of a $300 million building campaign
to provide a modern campus for the
next generation of  great scientists.
ORNL is also home of the soon-to-
be-completed Spallation Neutron
Source.

Location
ORNL is located in eastern Tennes-
see near the city of Oak Ridge.

Multiprogram
National Laboratory
As a multiprogram laboratory,
ORNL’s funding comes from many
sources, including the Office of

Science and its Fusion, Basic En-
ergy Sciences, Advanced Scientific
Computing, High Energy and
Nuclear Physics, and Biological and
Environmental Research programs;
Energy Efficiency and Renewable
Energy programs along with the
Fossil Energy and Nuclear Energy
programs; and Environmental
Management, National Security and
Work for Others programs.

History/Background
ORNL was established in 1943 as
part of the Manhattan Project.
After World War II, isotopes from
the reactor were applied to peaceful
uses, including medicines and
neutron analysis.  Upon that ground-
work, ORNL became an interna-
tional center of nuclear science
research and related research in the
physical and life sciences.

Today
ORNL is a multipurpose, multi-
disciplinary science laboratory with
a current budget of $1 billion, more
than 3800 employees, and approxi-
mately 3000 guest researchers.

Mission
ORNL is an international leader in
a range of scientific areas that
support DOE’s missions in science
and technology, energy, and national
security.

Core Competencies
! Neutron science
! Energy
! High-performance computing
! Complex biological systems
! Advanced materials
! National security

Major User Facilities
Buildings Technology Center, for research in energy-efficient
building technologies and systems.

High Flux Isotope Reactor, which was recently upgraded for
neutron research.

High Temperature Materials Laboratory, for advanced materials
research.

Holifield Radioactive Ion Beam Facility, for nuclear physics and
astrophysics research.

Mouse Genetics Research Facility

National Transportation Research Center, for transportation
technologies research.The Holifield Radioactive Ion Beam

Facility, one of ORNL’s six major
user facilities, is used for nuclear
physics and astrophysics research.
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Recent Scientific
Achievements
! Graphite Foam, a lightweight

carbon-based material with
superlative heat-transfer proper-
ties.

! Fluorine-17 beam, a powerful
radioactive ion beam of fluorine-
17 providing insight into pro-
cesses that occur in the cataclys-
mic interstellar events that have
ultimately resulted in life on
Earth.

! Lab on a Chip, glass microchips
etched to form channels and
chambers, which have been a
boon to industries who must
experiment with hard-to-get,
expensive samples.

! RABiTS, ORNL’s Rolling-
Assisted Biaxial Textured Sub-
strates, which is a major step
toward lengths of superconduct-
ing cable.

! Super-Efficient Water Heater,
a “drop-in” replacement for a
conventional 50- or 80-gallon
water heater that could cut the
nation’s energy use by 1 percent.

Awards
! Nobel Prizes:  Clifford Shull,

1994; Eugene Wigner, 1963.
! Fermi Awards:  Sheldon Datz

(2000), Liane Russell (1994),
Alexander Hollaender (1983),
Alvin Weinberg (1980), William
L. Russell (1976), Eugene P.
Wigner (1963)

! R&D 100 Awards:  ORNL is
leads the national labs in R&D
100 awards, adding three in 2002.

! Presidential Early Career
Award Scientists and Engi-
neers:  Ian Maclean Anderson
(2001), Vincent Cianciolo

(2001), Jizhong Zhou (2001),
Lynne E. Parker (1999),
James W. Lee (1998), Anthony
Mezzacappa (1998), David
Dean (1997), David E. Newman
(1997), Philip M. Jardine (1996),
Michael S. Smith (1996)

Science Education/
Workforce
Development
Programs
ORNL has education programs
in place for all scientific disciplines,
and for all levels in the education
continuum from pre-college
through postgraduate.

Contact
William J. Madia, Director
madia@ornl.gov
865-576-2900

Website:  www.lbl.gov

ORNL, located near Oak Ridge, Tennessee, employs more than 3800 staff
members and has hosted approximately 3000 guest researchers.

One of ORNL’s scientific
achievements is Lab on a Chip,
glass microchips with etched
channels used to analyze proteins.
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The Pacific Northwest National
Laboratory is operated by Battelle
for the U.S. Department of  Energy.
PNNL is managed by the DOE
Office of  Science, but performs
work for many DOE offices as well
as other government agencies.

Location
PNNL is located in Richland,
Washington.

Multiprogram National
Laboratory
PNNL is a multiprogram national
laboratory that delivers break-
through science and technology to
meet key national needs.  PNNL
also applies its capabilities to meet
selected environmental, energy,
health, and national security objec-
tives; strengthen the economy; and
support the education of future
scientists and engineers.

History/Background
PNNL was created in 1965 to
manage the government’s research
laboratory at DOE’s Hanford Site,
with the original focus on nuclear
technology and the environmental
and health effects of radiation.
PNNL expanded into a
multiprogram laboratory in
the early 1980s.

Today
PNNL’s 3850 staff  members deliver
science-based solutions that are
meeting the nation’s most critical
needs.  PNNL’s annual business
volume is about $555 million.

Mission
PNNL’s mission is to create new
knowledge and deliver comprehen-
sive solutions to meet DOE’s needs
in science, energy, national security,
and environmental quality.  Core
competence in molecular-scale
sciences and complementary
strengths in engineering enable
the advancement of fundamental
knowledge in the biological,
physical, and information sciences.

Core Competencies
! Chemical and molecular sciences
! Computational science and

information sciences technology
! Materials science and engineered

applications
! Environmental and climate

science

! Environmental microbiology,
geochemistry, and subsurface
science

! Process science and engineering
! Nuclear science and engineering

technology
! Advanced energy systems science

and engineering
! Advanced scientific instrumenta-

tion

Recent Scientific
Achievements
! Identification of approximately

85 percent of Deinococcus
radiodurans’ possible predicted set
of proteins, the most complete
protein coverage to date of any
organism.

! Identification or confirmation of
490 proteins in human blood
serum – nearly doubling the
amount of  known serum proteins.

Awards
PNNL staff have been recognized
nationally and internationally for
significant achievements in science

Major User Facilities
William R. Wiley Environmental Molecular Sciences
Laboratory, which offers users a comprehensive collection of
enabling solutions to problems in the environmental molecular
sciences.

Applied Process Engineering Laboratory, an Eastern
Washington technology business startup center with engineering-
and manufacturing-scale space, as well as wet labs, bio labs, and
electronic laboratories.



15

Research at the William R. Wiley Environmental Molecular Sciences
Laboratory focuses principally on developing a molecular-level understanding
of the physical, chemical, and biological processes that underlie the most
critical environmental issues facing DOE.

and technology, receiving more than
100 awards, including

! R&D 100 Awards
! Federal Laboratory Consortium

awards
! Discover awards
! American Chemical Society

national awards.

Science Education/
Workforce
Development
Programs
PNNL offers a diverse range of
science education and economic
development opportunities.  Annu-
ally, hundreds of  undergraduate,
graduate, postdoctoral, and faculty
members participate in research at
PNNL.

Contact
Walt J. Apley, Interim Director
walt.apley@pnl.gov
509-375-6600

Website:  www.pnl.gov

Located in Richland, Washington, PNNL employs more than 3800 staff
members and has an annual business volume of $555 million.
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Ames Laboratory is operated for the
U.S. Department of  Energy’s Office
of  Science by Iowa State University.
Ames conducts research into various
areas of national concern, including
energy resources, high-speed com-
puter design, environmental cleanup
and restoration, and the synthesis
and study of  new materials.
Uniquely integrated within a univer-
sity environment, the laboratory
stimulates creative thought and
encourages scientific discovery,
providing solutions to complex
problems and educating tomorrow’s
scientific talent.

Location
Ames Laboratory is located in
Ames, Iowa, on the campus of Iowa
State University.

Single-Program
Laboratory
Ames Laboratory primarily conducts
research that is supported by the
DOE Office of Science.  Ames
Laboratory also is funded by the
Office of  Energy Efficiency and
Renewable Energy; the Office of
Environmental Management; the
Office of  Fossil Energy; and the
Office of Defense Nuclear
Nonproliferation.

Major User Facilities
Materials Preparation Center (MPC) provides advanced materials to
industry, university, and government research centers.

Iowa Companies Assistance Program, a specialized service of  the
MPC, provides technical expertise to Iowa companies.

History/Background
Ames Laboratory is a single-program
laboratory that was founded in
1947, following work to produce
purified uranium for the Manhattan
Project.  Ames Laboratory now
pursues much broader priorities than
the materials research that has given
the laboratory international credibil-
ity.  Responding to issues of  na-
tional concern, laboratory scientists
are actively involved in innovative
research, science education pro-
grams, the development of applied
technologies, and the quick transfer
of  such technologies to industry.

Today
Ames Laboratory operates on a
budget of about $32 million.  With
its annual payroll of approximately
$14 million, the laboratory employs
more than 450 full- and part-time
staff, including more than
250 scientists and engineers.
Graduate students make up
approximately 21 percent of the
work force, and another approxi-
mately 200 are non-paid associates
in departments across Iowa State
University.  The laboratory supplies
roughly 25 percent of the federal
research funding received by
Iowa State University.

Mission
The mission of Ames Laboratory
is to conduct basic and applied
research in the chemical, materials,
mathematical, engineering and
environmental sciences, and physics
in support of  DOE’s mission and
vision; to transfer technologies to
improve industrial competitiveness;
and to educate the next generation
of  scientists and engineers.

Core Competencies
! Advanced materials synthesis,

characterization and processing
! Chemical and analytical sciences
! Computational and theoretical

sciences

Recent Scientific
Achievements
! Material for magnetic refrigeration

that improves refrigerator effi-
ciency by an estimated 40 percent
in large-scale refrigeration units
and air conditioners.

! Lead-free solder that is stronger,
easier to use, stands up better in
high-heat conditions, and is
environmentally safe.  Three
licensing agreements have been
signed on the lead-free solder.
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Science Education/
Workforce
Development
Programs
Ames Laboratory hosts the annual
DOE Science Bowl regional compe-
tition.  The winner of the 1998
Ames Laboratory/Iowa State
University Science Bowl also won
the DOE National Science Bowl
title.

Contact
Thomas J. Barton, Director,
barton@ameslab.gov,
515-294-2770

Website:  www.external.ameslab.gov

! A biosensor technology that helps
to determine an individual’s risk
of getting cancer from chemical
pollutants.

! A capillary electrophoresis unit
that can analyze multiple chemi-
cal samples simultaneously.
This unit has applications in
the pharmaceutical, genetics,
medical, and forensics fields.
This technology has been the
basis of  a spin-off  business.

! The design and demonstration of
photonic band gap crystals, a
geometrical arrangement of
dielectric materials that allows
light to pass except when the

frequency falls within a forbidden
range.  These materials would
make it easier to develop numer-
ous practical devices, including
optical lasers, optical computers,
and solar cells.

Awards
Ames Laboratory has received
fourteen R&D 100 Awards
since 1984, the latest in 2001 for the
multiplexed capillary electrophoresis
technology.  This technology was
also named R&D Editor’s Choice
for Most Promising New Technol-
ogy for 2001.

Ames Laboratory was founded in 1947, and today pursues research in the
chemical, materials, engineering, environmental, mathematical, and
physical sciences.

Ames physicists developed Photonic
Band Gap Crystals, three-
dimensional structures that control
light the way semiconductors control
electrons.
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Fermilab committed the laboratory to prin-
ciples of scientific excellence,
esthetic beauty, stewardship of  the
land, fiscal responsibility, and
equality of  opportunity. Universities
Research Association built the
laboratory, and has operated the
facility under those principles since
its founding. On May 11, 1974, the
laboratory was renamed in honor
of 1938 Nobel Prize winner Enrico
Fermi, a preeminent physicist of  the
atomic age.

Today
Fermilab has a staff  of  2100 and an
annual budget of about $300 mil-
lion.  It operates the world’s highest-
energy particle accelerator, the
Tevatron on a 6800-acre site.
Approximately 2500 scientists
from 229 universities and laborato-

ries in 35 states and 29 countries
carry out research at the “energy
frontier,” the highest-energy envi-
ronment for discovery in particle
physics in the world today.  Fermilab
scientists also pursue research in
particle astrophysics and cosmology,
exploring the convergence of the
inner space of the tiniest elementary
particles and the outer space of the
structure, and evolution of  the
universe.

Mission
Fermilab advances the understand-
ing of the fundamental nature of
matter and energy by providing
leadership and resources for quali-
fied researchers to conduct basic
research at the frontiers of
high-energy physics and related
disciplines.

The Science of  Matter and Energy,
Space and Time

Fermi National Accelerator Labora-
tory is managed by Universities
Research Association for the U.S.
Department of  Energy.  It was
founded in 1967 as a “truly national
laboratory” where, in the words of
former director and Nobel laureate
Leon Lederman, particle physics
researchers from across the nation
and around the world would be “at
home and loved.” Fermilab is a
program-dedicated laboratory whose
mission is to advance “the under-
standing of the fundamental nature
of  matter and energy by providing
leadership and resources for quali-
fied researchers to conduct basic
research at the frontiers of high
energy physics and related disci-
plines”—the science of matter and
energy, space and time.

Location
Fermilab is located in Batavia,
Illinois, about 45 miles west of
Chicago.

Single-Program
Laboratory
Fermilab is a single program labora-
tory funded by the DOE Office of
Science’s Office of  High Energy
and Nuclear Physics.

History/Background
Fermilab was commissioned under a
bill signed by President Lyndon B.
Johnson on November 21, 1967.
Founding Director Robert R. Wilson

Major User Facilities
The Tevatron, the world’s highest-energy particle accelerator. The
Tevatron creates millions of  high-energy proton-antiproton collisions
per second to allow physicists to study the smallest things human beings
have ever seen—and their relationship to the evolution and structure of
the universe.

MiniBooNE, a 65-member neutrino oscillation experiment.
MiniBooNE’s results will either confirm the Standard Model view of
neutrino physics—or stand it on its head.

NuMI/MINOS, a long-baseline neutrino oscillation experiment,
scheduled to begin operation in 2004. The MINOS neutrino detector is
now under construction in the Soudan Iron Mine, half  a mile
underground in northern Minnesota. When the MINOS experiment
begins operations, it will use a beam of  neutrinos from Fermilab, more
than 400 miles away, to study the phenomenon of  neutrino mass.

In addition, Fermilab is the host laboratory for US/CMS, the U.S.
section of the Compact Muon Solenoid Collaboration that will build
and operate one of two large detectors at the Large Hadron Collider at
CERN. When the LHC begins operations during the next decade,
experiments at the new energy frontier will provide profound new
insight into the mystery of  why particles have mass.



19

Aerial view of Fermilab accelerators, showing the Tevatron (larger ring)
and the Main Injector CDF and DZero, particle detectors, home of the
CDF and DZero experiment collaborations. These two experiments involve
more than 1400 university scientists from universities and laboratories in
40 states and 24 countries.

Fermilab photo

Core Competencies
! Operation of  the world’s highest-

energy physics user facility
! Accelerator research, design,

construction, and operation
! Superconducting magnet research,

design, and development
! Particle detector design and

operation
! High-performance computing and

networking
! International scientific collabora-

tion
! Construction and management of

scientific and technical projects
! Scientific training and education

Recent Scientific
Achievements
Discoveries at Fermilab during the
35 years of its history have helped
to define the growing understanding
of the fundamental nature of the
universe and how it works.  The
discovery of the bottom quark in
1977 and the top quark in 1995,
and the first observation of  the
tau neutrino in 2000, have shaped
the current picture of the basic
structure of  matter, known to
physicists as the Standard Model
of Fundamental Particles and
Forces.  Now the stage is set for
new discoveries and new physics
at the Tevatron in the months and
years ahead.

Awards
! Presidential Medal of  Technol-

ogy, presented to four Fermilab
scientists for development and
construction of  the Tevatron.

Science Education/
Workforce
Development
Programs
Fermilab provides resources for
scientific and technical education
at every level, from kindergarten
classes through postdoctoral fellow-
ships. The training of  graduate
students in high-energy and accel-
erator physics is an integral part of
the scientific program and a key
element in the laboratory’s university
partnerships.

Contacts
Michael S. Witherall, Director
witherall@fnal.gov
630-840-3211

Website:  www.fnal.gov
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Jefferson Lab is managed and
operated for the U.S. Department of
Energy by the Southeastern Univer-
sities Research Association.  It is a
world-class research facility offering
unique capabilities to explore and
understand the subnuclear realm of
quarks and gluons.  Serving 2000
users from universities and institu-
tions worldwide, Jefferson Lab
provides an electron beam of
unprecedented quality, complemen-
tary particle detection systems in
each of three experimental halls,
and computational and theoretical
support.  The continuous wave, six
billion electron volt (GeV) polarized
beam is made possible through the
application of radiofrequency
superconductivity, a core compe-
tency that provides the basis for the
lab’s partnership with the Spallation
Neutron Source; a proposed energy
upgrade of  the lab’s accelerator to
12 GeV; and its record-breaking,
energy-recovering Free Electron
Laser.

Location
Jefferson Lab is located in Newport
News, Virginia.

Single-Program
Laboratory
Jefferson Lab is a single program
laboratory funded by the High
Energy and Nuclear Physics
program in DOE’s Office
of Science.

History/Background
The Continuous Electron Beam
Accelerator Facility (now Jefferson
Lab), constructed from 1987 to
1994 for a cost of $600 million, has
been delivering physics for its user
community since 1995.

Today
Jefferson Lab employs 600 full-time
staff and has an annual operating
budget of $73.8 million.

Core Competencies
! Delivering insights into the

quark-gluon structure of
nuclei, nucleons, and mesons,
in particular, the strong interac-
tion confinement regime.

! Research, development, and
production of superconducting
radiofrequency, energy-recovery
linacs, polarized beams and
related accelerator technologies,
including Free-Electron Lasers.

! Developing unique scientific/
technical tools, including comput-
ing of the scale needed to support
demanding theoretical calcula-
tions (Lattice Quantum
ChromoDynamics calculations).

! Applying the lab’s particle detec-
tion capabilities to new types of

medical instrumentation and
diagnostic technology.

! Implementing innovative
community outreach programs
to enhance K–12 science and
math education.

Recent Scientific
Achievements
! Determining the transition from

the nucleon region to the quark-
gluon region in the deuteron.

! Determining the charge distribu-
tion of the neutron, providing
further insights into Hadron
structure.

! Elucidating a dramatic, unex-
pected difference between the
charge and magnetization distri-
bution of the proton

! Resolving the question of how
strange quarks cooperate in
constructing the proton through a
rich, unprecedented electroweak
program.

! Development and demonstration
of a (comparatively) high-
production, low-cost method
of  generating carbon nanotubes.

! Production of 20 watts of
terahertz radiation with the IR
Demo FEL—a high output record
for this potentially very useful
form of  radiation.

Major User Facilities
Continuous Electron Beam Accelerator Facility, a continuous-
wave, upgradeable 6 billion electron volt (6 GeV) beam capable of
delivering an apolarized electron beam to three separate end stations
simultaneously.

Free-Electron Laser (FEL), a superconducting radio-frequency-
(srf)-based laser that has delivered 2.7 kilowatt (kW) of infrared light
and provided proof  of  principle for srf  energy-recovered linacs.
The FEL is currently undergoing an upgrade that will deliver
10 kW of infrared and 1 kW of ultraviolet light.
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Through its Becoming Enthusiastic About Math
and Science (BEAMS) program, Jefferson
Laboratory provides middle school students
with hands-on activities that have resulted in
higher standardized test scores.

Simulation of electron acceleration in superconducting niobium
cavities. (Plettau, Darmstadt.)

Science Education/
Workforce
Development
Programs
Jefferson Labs reaches out to
students, teachers, and the
public through public lectures,
science-minded book events,
tours, open houses, high school
and college student internships,
and fellowships.

In addition, the lab partners with
local higher education institutions
to broaden teaching and research
opportunities in science and engi-
neering.  The lab has placed particu-
lar emphasis on involving minority
serving institutions in its research
programs.  The lab has also devel-
oped a regionally and nationally
recognized program—BEAMS, or
Becoming Enthusiastic About Math
and Science—for 6th, 7th, and
8th grade students. This week-long,

hands-on activities-centered pro-
gram includes active participation
by lab staff and users as activity
leaders and has resulted in measur-
able improvement in participating
students’ standardized test scores.

Contact
Christoph Leeman, Director
leeman@jlab.org
757-269-7554

Website:  www.jlab.org
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The Princeton Plasma Physics
Laboratory is managed by Princeton
University for the U.S. Department
of  Energy.

Location
The PPPL is sited on 88 acres of
Princeton University’s James
Forrestal Campus in Plainsboro,
New Jersey.

Single-Program
Laboratory
The PPPL is a single program
laboratory supported by DOE’s
Office of Science, Office of Fusion
Energy Science.

History/Background
Magnetic fusion research at
Princeton began in 1951 under the
code name Project Matterhorn.
Professor Lyman Spitzer conceived
of a hot ionized gas, or plasma,
being confined in a figure-eight-
shaped tube by an externally gener-
ated magnetic field.  He called his
concept “the stellarator,” and took
this design before the Atomic
Energy Commission.  As a result
of this meeting and a review of the
invention, Princeton University’s
controlled fusion effort was born.

Today
PPPL has an annual budget of
about $74 million and a staff of
approximately 425.

Mission
PPPL is a collaborative national
center for plasma and fusion sci-
ence.  Its primary mission is to
develop the scientific understanding
and the key innovations that will
lead to an attractive fusion energy
source.  Associated missions include
conducting world-class research
along the broad frontier of plasma
science and providing the highest
quality of scientific education.

Core Competencies
! Experimental analysis of stability

and confinement of fusion
plasmas.

! Plasma theory and computational
physics for fusion and other
applications.

! Physics and engineering design
and operation of experimental
plasma fusion facilities.

! Computer engineering, including
data acquisition, instrumentation,
and control systems.

! Physics and technology of  plasma
applications to advance industrial
technologies.

! Environmental, safety, and health
aspects of the operation and
removal of experimental fusion
devices.

Recent Scientific
Achievements
! NSTX achieves its plasma current

design specification (1 MA) nine
months ahead of schedule.

! NSTX achieves 25 percent beta
15 months ahead of schedule.
Beta relates to the economics of
fusion power production.

! NSTX achieves 35 percent beta
three months ahead of its original
25 percent target date.

! NSTX achieves plasma current
50 percent above design
specification.

! NSTX neutral-beam system
achieves heating power 40 per-
cent above design specification.

! MRX experiments provide a
comprehensive picture of driven
magnetic reconnection, signifi-
cantly impacting theory for both
laboratory and space plasmas.

Major User Facilities
National Spherical Torus Experiment (NSTX), advancing
knowledge for the spherical torus plasma confinement concept.

National Compact Stellarator Experiment (NCSX), a device to
study a compact stellarator confinement concept, for which
a preliminary design is underway.  Construction is slated to begin
in early 2004.

Current Drive Experiment-Upgrade (CDX-U), investigating
plasma interactions with liquid lithium for fusion reactor technology.

Magnetic Reconnection Experiment (MRX), studying the break-
ing and reconnection of  magnetic field lines in plasmas.
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Princton Plasma Physics Laboratory’s National
Spherical Torus Experiment advances knowledge
for the spherical torus plasma confinement
concept.

! CDX-U conducts the world’s
first demonstration of
tokamak plasma performance
improvement with large area
liquid lithium plasma-facing
components.

! NCSX completes successful
Physics Validation and
Conceptual Design Reviews.

Science Education/
Workforce
Development
Programs
PPPL offers a variety of programs
that reach out to students, teachers,
and the general public.  They

include research
opportunities, teacher
workshops, student
workshops, public
lectures, partnerships
with schools and
communities, and
innovative websites.

Contact
Robert J. Goldston,
Director
rgoldston@pppl.gov
609-243-3553

Website:
www.pppl.gov
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The Stanford Linear Accelerator
Center, one of  the world’s leading
research laboratories, is operated by
Stanford University for the U.S.
Department of  Energy.

Location
SLAC is located west of  Stanford
University, 40 miles south of  San
Francisco in Menlo Park, California.

Single-Program
Laboratory
SLAC is a DOE Office of  Science
laboratory.  Some programs are joint
initiatives with other agencies, such
as the Stanford Synchrotron Radia-
tion Laboratory, with the National
Institutes of Health, and the
Gamma Ray Large Areas Space
Telescope, with the National Aero-
nautics and Space Administration.

History/Background
Established in 1962, SLAC has
made major contributions to the
understanding of the three families
of matter:  Quarks were discovered
at SLAC by Richard Taylor, Charm
particles were discovered by Burton
Richter, and the Tau lepton was
discovered by Martin Perl.  In
addition, the first American website
was established at SLAC, and the

BaBar collaboration is a significant
contributor to our current under-
standing of the dominance of
matter in the universe.

Today
SLAC has an operating budget of
about $184 million.  It employs
approximately 1300 staff members
and accommodates more than 3000
visiting scientists each year.

Mission
SLAC’s mission is to perform and
support world-class research in high-
energy physics, particle astrophysics,
and disciplines using synchrotron
radiation.  SLAC provides accelera-
tors, detectors, instrumentation, and
support for national and interna-
tional research programs in particle
physics and scientific disciplines
that use synchrotron radiation.
SLAC advances the art of  accelera-
tors and accelerator-related tech-
nologies and devices through the
development of new sources of
high-energy particles and synchro-
tron radiation, plus new techniques
for their scientific utilization.
Finally, SLAC transfers practical

knowledge and innovative technol-
ogy to the private sector, and
contributes to the education of the
next generation of scientists and
engineers, and to the scientific
awareness of the public.

Core Competencies
! High-energy physics
! Advanced accelerator research
! Synchrotron radiation research
! Astroparticle physics
! Technology and education

Recent Scientific
Achievements
! Measurement of sin2ba key

measurement in the investigation
of CP violation.

Awards
SLAC staff  have been recognized
nationally and internationally,
receiving prestigious awards includ-
ing

! three Nobel Prizes
! multiple DOE E.O. Lawrence

Awards
! numerous other awards.

Major User Facilities
! Stanford Synchrotron Radiation Laboratory, which provides

synchrotron radiation, a name given to x-rays or light produced by
electrons circulating in a storage ring at nearly the speed of light.

! BaBar collaboration, which consists of approximately 600 physi-
cists and engineers from 75 institutions in 10 countries.  The
project includes a detector that was built at SLAC to study the
millions of  B mesons produced by the PEP-II storage ring.
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Science Education/
Workforce
Development
Programs
Part of  the mission of  SLAC is to
contribute to the next generation of
scientists and to promote science
literacy among the general public.
To fulfill this aspect of  its mission,
SLAC offers a number of  different
programs:

! Graduate programs, including
graduate thesis work at SLAC,
National Consortium for Gradu-
ate Degrees for Minorities in
Engineering and Science, Inc. and
SLAC Summer Institute.

! Undergraduate programs such as
Science Undergraduate Labora-
tory Internships.

! Educational materials and re-
sources including the Contempo-
rary Physics Education Project,
Equipment Donations for
Schools, and the SLAC Virtual
Visitor Center.

Contact:
Jonathan M. Dorfan, Director
 Jonathan.Dorfan@SLAC.Stanford.EDU
650-926-8701

Website:  www.slac.stanford.edu

The Kylstron gallery of the two-mile-long linear accelerator at the Stanford
Linear Accelerator Center.  This is the largest building in the world.  (Photo
by Peter Ginter, SLAC 2002)

The Stanford Synchrotron Radiation Laboratory is a SLAC user facility
devoted to research using synchrotron radiation—the electromagnetic
radiation emitted when charged particles travel in curved paths.
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The Idaho National Engineering and
Environmental Laboratory serves as
the “nation’s leading center for
nuclear energy research and devel-
opment,” as assigned by the Secre-
tary of  Energy.  But as one of  the
U.S. Department of  Energy’s nine
multiprogram labs, INEEL is also
much more.  From bioenergy and
boron neutron capture therapy to
critical infrastructure assurance
research, INEEL works hand-
in-hand with other DOE labs,
academia, and industry to advance
our collective interests in enhanced
energy, environmental, and national
security – through application of
world-leading science.

Location
INEEL’s 890-square-mile opera-
tions and testing site is located in
eastern Idaho’s high desert, some
200 miles east of Boise.  The
INEEL Research Center campus,
other specialized laboratory facili-
ties, and administrative support
facilities are located in Idaho Falls.

Multiprogram
National Laboratory
The major sponsors at INEEL are
the DOE Offices of Environmental
Management and Nuclear Energy,
Science and Technology.  Other
offices and programs supporting
work at INEEL include, but are not

limited to, Energy Efficiency and
Renewable Energy; Fossil Energy;
Science; Defense Programs; Coun-
terintelligence; and Environment,
Safety and Health.

History/Background
INEEL has the distinction of being
the place where the first usable
amount of electricity was generated
from nuclear power back in 1951.
Other notable achievements from its
early years include the development
of the propulsion system for the
Navy’s first nuclear-powered subma-
rine and the design and construction
of 52 mostly first-of-their-kind
nuclear reactors between 1951 and
1973.

Today
INEEL is sponsored by the DOE
Office of  Nuclear Energy, Science
and Technology.  It leads the
nation’s Generation IV and Ad-
vanced Fuel Cycle research, and
offers critical infrastructure assur-
ance technology development and
testbed services, specialized support
for the Navy and Army, and broad
support for other environmental,
science, and energy security research
needs.  Total staff  is just over 5400
and the composite budget stands at
just over $730 million.

Mission
INEEL’s mission is to strengthen
U.S. national security by developing,
testing, and demonstrating energy,
environmental, and critical infra-
structure protection science and
technologies.

Core Competencies
! Processing and managing radioac-

tive and hazardous materials
! Development, modeling, testing,

and validating engineered systems
and processes

! Science capabilities in subsurface
geoscience and geochemistry

! Nuclear reactor design, reactor
demonstration, and reactor safety

Recent Scientific
Achievements
! Characterization of advanced

reactor coolants.
! Development by INEEL’s univer-

sity partner, Washington State
University, of  a new epithermal
neutron beam facility at the
school’s TRIGA research reactor.

! Development of commercially
available ion simulation coding
now used by multiple industries
for instrument design.

Major User Facilities
Safety and Tritium Applied
Research Facility is a multi-
purpose research and develop-
ment laboratory serving the
needs of the fusion community
for bench-scale and engineering-
scale experiments in the area of
fusion energy reactors.

Geocentrifuge Research
Laboratory offers a 2-meter
geocentrifuge that enables more
accurate modeling of a wide
range of complex porous media
and advances the understanding
of subsurface contaminant
transport.
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Awards
! Two 2002 R&D 100 Awards

Science Education/
Workforce
Development
Programs
INEEL programs include under-
graduate and graduate fellowships,
postgraduate internships, and faculty
research and sabbatical fellowships.

Contact
Bill D. Shipp, Director
shipbd@inel.gov
208-526-4600

Website: www.inel.gov
INEEL’s Molten Salt Permeation Experiment



28

Lawrence Livermore National
Laboratory is managed by the
University of  California for the U.S.
Department of  Energy’s National
Nuclear Security Administration.

LLNL is one of  the world’s premier
scientific centers, where cutting-
edge science and engineering in the
interest of national security is used
to break new ground in other areas
of national importance, including
energy, biomedicine, and environ-
mental science.

Location
LLNL is located in California’s Tri-
Valley region east of  San Francisco.

Multiprogram
National Laboratory
Primarily supported by DOE’s
National Nuclear Security Adminis-
tration, LLNL’s contribution to
society ranges from advances in
national security (nuclear and
conventional defense) and energy
(fusion power), to health (medical
technologies), environment (ground-
water cleanup), and national indus-
trial competitiveness (next-genera-
tion computer chip manufacture).

History/Background
LLNL was founded in September
1952 as a second nuclear weapons
design laboratory to promote inno-
vation in the design of  the nation’s
nuclear stockpile through creative
science and engineering. Researchers
at this laboratory designed the first
compact, yet powerful warheads for
submarine-launched missiles and the
first multiple independently targeted
reentry vehicles for nuclear missiles.
In addition, the world’s largest and
most powerful lasers were built and
operated at LLNL.

Today
LLNL employs a staff of approxi-
mately 8900 and has an operating
budget of about $1.5 billion.  The
programs within this laboratory are
supported by a technical base of
more than 1000 Ph.D. scientists and
engineers and many specialized
centers of excellence.  LLNL

recently established a Homeland
Security Organization to guide its
work in counterterrorism, and this
spring is anticipating “First light,”
the first firing of a laser to the target
chamber in the National Ignition
Facility.

Mission
LLNL’s mission is to ensure national
security and apply science and
technology to the important issues
of our time.

Core Competencies
! Physics
! Computing
! Biology
! Engineering
! National security
! Lasers and optics
! Chemistry and materials science
! Energy and environment

Major User Facilities
National Ignition Facility is the largest, most energetic laser in the
world—with 60 times more energy than any laser in existence.
Center for Applied Scientific Computing conducts collaborative
scientific investigations that require the power of  high-performance
computers and the efficiency of  modern computational methods.
Center for Microtechnology, where a broad spectrum of
microtechnologies are used to develop microsystems for specific
applications ranging from communications to field instrumentation to
medicine.
Forensic Science Center houses a variety of state-of-the-art analyti-
cal tools ranging from gas chromatograph–mass spectrometers to
ultratrace chemical and DNA techniques.
Center for Accelerator Mass Spectrometry houses the most versa-
tile and productive accelerator mass spectrometry facility in the world.
It provides an exceptionally sensitive technique for measuring concen-
trations of isotopes in small samples, typically less than 1 milligram,
and the relative abundance of  isotopes at low levels.
Site 300 Experimental Test Facility is a high-explosives firing facility.



29

Researchers at Lawrence Livermore
National Laboratory developed the

Handheld Advanced Nucleic Acid Analyzer,
a battery-operated biodetector designed for

use by first responders in the field.  It uses
miniaturized polymerase chain reaction

technology to identify pathogens in
less than 30 minutes.

Recent Scientific
Achievements
! Development of several tech-

nologies to prevent and mitigate
terrorist attacks.

! Development of a microelectrode
array toward construction of  an
artificial retina.

! Development of the highest
resolution global climate simula-
tions to date.

! Development of a miniature
glucose sensor for use in treat-
ment of  diabetes.

Awards
LLNL researchers have garnered

! one Nobel Prize
! three Fermi Awards
! 24 Lawrence Awards
! 46 R&D 100 Awards.

Science Education/
Workforce
Development
Programs
LLNL fosters research interactions
among students/teachers and the
laboratory’s scientific staff  and
facilities to help ensure a skilled
work force that meets the science
and technology challenges of  the
future.

Contact
Michael R. Anastasio, Director
anastasio1@llnl.gov
925-424-3952

Website:  www.llnl.gov

The interior of the National Ignition Facility target chamber, which weighs
one million pounds and measures 30 feet in diameter.
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Los Alamos National Labortory
is operated by the University of
California for the U.S. Department
of  Energy’s National Nuclear
Security Administration.  LANL is
one of the largest multidisciplinary
institutions in the world.

Location
LANL is located in Los Alamos,
New Mexico.

Multiprogram National
Laboratory
LANL is a multiprogram national
laboratory under DOE’s National
Nuclear Security Administration.
LANL receives additional funding
from a variety of DOE offices and
other government agencies.

History/Background
Established in 1943 as a secret
Manhattan Project laboratory,
LANL had responsibility for devel-
oping the first nuclear weapon.
During the Cold War, Los Alamos
became a multidiscipline,
multiprogram laboratory, applying
capabilities from its original dual
mission of developing nuclear
weapons for national security and
meeting other national and civilian
security needs.

Today
LANL’s workforce of  more than
12,000 serves the nation by
developing and applying the best
science and technology to make
the world a better and safer place.
LANL’s annual budget is approxi-
mately $2.2 billion.

Mission
LANL enhances global security by
ensuring the safety and reliability of
the U.S. nuclear stockpile; develop-
ing technologies to reduce threats
from weapons of  mass destruction;
and solving problems related to
energy, environment, infrastructure,
health, and national security
concerns.

Core Competencies
! High-performance computing
! New and exotic advanced

materials
! Bioscience and biotechnology
! Earth and environmental science
! Physics and theory

Recent Scientific
Achievements
! Development of proton radiogra-

phy, a powerful new technique
that provides motion picture-like
images of the extremely fast
forces inside high-explosive
detonations.

! Quantum computing and quan-
tum cryptography breakthroughs.

! Development of improved
methods for detecting beryllium
sensitivity and diseases.

! Development of computer-
modeled data for the origin of
HIV.

! DNA forensics expertise that
supported federal agencies in-
volved in responding to the
anthrax attacks.

Awards
LANL researchers have won numer-
ous awards, including

! 80 R&D 100 Awards since 1978.
! In addition, many LANL scien-

tists have been recognized as
fellows of leading scientific
societies in the United States
and abroad.

Major User Facilities
LANL is home to more than
50 cross-disciplinary user
facilities including

Los Alamos Neutron Science
Center, the nation’s most
powerful source of pulsed
particles.

National High Magnetic
Field Laboratory, a general
user facility open to all
researchers, on a proposal
review basis, who wish to
perform experiments in high
magnetic fields.
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LANL’s Protein Crystallography Station (PCS) is used to investigate the
structure and dynamics of proteins, biological polymers, and membranes.
The PCS is funded by the Office of Science’s Biological and Environmental
Research program and is the only resource of its kind in North America.
It is also the first to be built at a spallation neutron source.

Science Education/
Workforce
Development
Programs
Research and educational experi-
ences at LANL enhance the skills of
more than 1000 students each year.
In addition to its post-doctoral
program, the LANL provides on-
the-job educational opportunities to
graduate and undergraduate students
in a broad spectrum of  disciplines.

Contact
Pete Nanos, Interim Director
nanos@lanl.gov
505-667-5101

Website: www.lanl.gov
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The National Renewable Energy
Laboratory is managed for the U.S.
Department of  Energy by Midwest
Research Institute, Battelle Memo-
rial Institute, and Bechtel National,
Inc. NREL is DOE’s premier
laboratory for renewable energy
research and development, and a
lead laboratory for energy-efficiency
research and development.  NREL’s
research capabilities fall within a
range of  renewable energy technolo-
gies including photovoltaic and solar
thermal power, wind, alternative
fuels, biomass, hydrogen, and
geothermal.

Location
NREL is located in Golden, Colo-
rado, which is part of  the greater
Denver-Boulder metropolitan area.

Single-Program
Laboratory
NREL is a DOE Office of  Energy
Efficiency and Renewable Energy
laboratory, which funds work in
applied energy research and devel-
opment. The DOE Office of
Science’s Basic Energy Sciences
program funds basic research that
underpins future renewable energy
technologies.

History/Background
NREL was established by the Solar
Energy Research Development and
Demonstration Act of 1974 in
response to the Middle Eastern oil

crisis. Originally named the Solar
Energy Research Institute, NREL
began operating in July 1977 and
was designated a DOE national
laboratory in September 1991.

Today
NREL’s staff  of  1100 is dedicated
to advancing renewable energy and
energy efficiency, and the scientific
underpinnings of each. The annual
budget is about $218 million.

Mission
NREL develops renewable energy
and energy efficiency technologies
and practices, advances related
science and engineering, and trans-
fers knowledge and innovations to
address the nation’s energy and
environmental goals.

Core Competencies
! Biological sciences
! Chemical sciences
! Computational materials sciences
! Electrocatalysis
! Energy conversion and storage
! High-temperature

superconductivity
! Nanoscience
! Optoelectronic technologies
! Solid-state spectroscopy
! Solid-state theory

Recent Scientific
Achievements
! Fabrication of a 34%-efficient

photovoltaic cell (III-V materials,
triple junction), the first solar
cell to convert more than one-
third of  the sun’s energy to
electricity.

! Organic molecular semiconduc-
tors, potentially useful as low-cost

and efficient photovoltaic materi-
als, were doped successfully and
properly for the first time.

! Group III-V semiconductor
quantum dots were successfully
produced as colloids and as solid-
state arrays, and the charge-carrier
relaxation dynamics were estab-
lished for the first time.

Awards
NREL’s research has won

! 31 R&D 100 Awards
! numerous honors from R&D,

Discover, and Popular Science
magazines.

! In addition, Arthur Nozik and
Alex Zunger, both team leaders in
NREL’s Center for Basic Sci-
ences, received individual honors.
Nozik earned the 2002 Research
Award of  the Energy Technology
Division of The Electrochemical
Society; Zunger received the
2001 Rahman Award from the
American Physical Society and
the 2001 Bardeen Award from the
Minerals, Metals, and Materials
Society.

Science Education/
Workforce
Development
Programs
NREL’s Center for Basic Sciences
is currently sponsoring 32 students,
including 25 post-doctoral students.

Contact
Richard Truly, Director
303-275-3011
richard_truly@nrel.gov

Website: http://www.nrel.gov
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NREL and Spectrolab have developed a solar cell that can convert sunlight
to electricity at a record-setting 34 percent efficiency.  Photo credit:
Warren Gretz.

NREL’s Solar Energy Research Facility is where much of the laboratory’s
basic sciences and solar energy research takes place.  Photo credit:
Thomas Wood.
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Sandia National Laboratories is a
national security laboratory managed
by Lockheed Martin, Corp., for the
U.S. Department of  Energy.
Sandia’s core purpose is “Helping
Our Nation Secure a Peaceful and
Free World Through Technology.”

Location
Sandia has two primary facilities: a
large laboratory and headquarters in
Albuquerque, New Mexico, and a
smaller laboratory in Livermore,
California.

Multiprogram
National Laboratory
Sandia is a multiprogram national
laboratory that works primarily for
all program offices within DOE’s
National Nuclear Security Adminis-
tration. Sandia also conducts na-
tional security work for other federal
agencies, including the Department
of Defense, Department of Home-
land Security, and all of  the follow-
ing DOE Program Offices: Environ-
mental Management, Renewable
Energy, Nuclear Energy, Fossil
Energy, Civilian Radioactive Waste
Management, and Science.

History/Background
Sandia was created in 1945 as the
ordnance design, testing, and assem-
bly division of Los Alamos Labora-
tory, and soon moved to Sandia
Base in Albuquerque, New Mexico,
to be near an airfield and work

closely with the military. In 1948,
the division was renamed Sandia
Laboratory and became a separate
branch of  Los Alamos. Both labs
were born out of  America’s World
War II atomic bomb development
effort – the Manhattan Project. In
1949, President Harry Truman
asked AT&T to manage Sandia as
a separate laboratory, which it did
for nearly 44 years until Lockheed
Martin took over managing Sandia
in 1993. In 1956, Sandia opened
new facilities in Livermore, Califor-
nia, to support the nuclear weapons
work of the new Lawrence
Livermore Laboratory. Sandia
became a national laboratory
in 1979.

Today
Sandia employs about 7900 staff
members and operates on a total
annual budget of about $1.8 billion.

Mission
Sandia’s primary mission is to ensure
the safety, security, and reliability of
the U.S. nuclear arsenal. Other
missions include nonproliferation
and materials control, energy and
critical infrastructure research and
development, and developing
responses to emerging national
threats, including terrorism and
chemical/biological warfare.

Major User Facilities
Sandia has 25 user facilities available for use by approved U.S.
industry, universities, academia, other laboratories, state and local
governments, and the scientific community. They include

Combustion Research Facility, which conducts a broad range of
basic and applied research and development in combustion science
and technology, aimed at improving the nation’s ability to use and
control combustion processes.

Explosives Components Facility, a state-of-the-art facility that
provides a full-range of  chemical, material, and performance analysis
capabilities for energetic materials and explosive components.

Intelligent Systems and Robotics Center, which contains the
Robotic Manufacturing Science and Engineering Laboratory, a
73,000-square-foot facility built to bring together all of  Sandia’s
robotics researchers in an environment conducive to technology
transfer.

Primary Standards Facility, which develops and maintains primary
standards that are traceable to national standards and calibrates and
certifies customer reference standards.

Shock Technology and Applied Research Facility, a state-
of-the-art facility which can provide a full range of projectile/
target interactions.
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Core Competencies
! Computational and information

sciences
! Microelectronics and photonics

sciences
! Materials and process sciences
! Engineering sciences
! Pulsed-power sciences

Recent Scientific
Achievements
! Development of a chemical and

biological decontamination
formulation that is now available
commercially and that the U.S.
military has adopted and is
stockpiling in large quantities.

! Development of a
MicroChemLab for rapidly detect-
ing biological and chemical
contamination in the field.

! Development of  technology to
blow apart bombs without deto-
nating them.

! Development of a blast-mitigat-
ing foam that greatly reduces the
damage that can be caused by
bombs if discovered before they
explode.

! Development of semiconductor
light-emitting diodes that could
eventually replace incandescent
and fluorescent lighting, saving
huge amounts of  electricity.

! Development of a unique back-
support system to relieve lower

back pain in quadriplegics and
other people immobilized by
reasons of health or occupation.

Awards
Sandia and its employees have
received hundreds of national
awards. Particularly notable are

! seven E.O. Lawrence award
winners, most recently Senior
Scientist Jeffrey Brinker in 2002
for innovations in nanostructured
materials

! more than 50 R&D 100 Awards
since 1976

! the Presbyterian Healthcare
Foundation presented to Sandia in
2002, a special Award of  Excel-
lence recognizing the laboratory’s
technological advancements and
unrivaled contributions to the
security of well-being and the
world.

Science Education/
Workforce
Development
Programs
Sandia conducts many education
programs and activities designed to
interest young people in math,
science, and engineering. A few
examples include coordinating high
school Science Bowls in New
Mexico and California to select

Microelectromechanical systems
electrodes developed by Sandia may
restore at least limited vision to
people blinded by diseases such as
age-related macular degeneration
and retinitis pigmentosa.

teams to participate in the national
Science Bowl; partnering with New
Mexico businesses, schools, and
government groups to conduct the
annual School to World career event
giving more than 1500 students the
opportunity to explore many scien-
tific career opportunities; and
conducting the National Atomic
Museum summer science camps for
about 400 campers/year.

Contact
C. Paul Robinson, Director
CPROBIN@sandia.gov
505-844-7261

Website: www.sandia.gov
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Bill D. Shipp, Director
Idaho National Engineering and Environmental
     Laboratory
P.O. Box 1625
Idaho Falls, ID  83415
(208) 526-4600
shipbd@inel.gov
www.inel.gov

Michael R. Anastasio, Director
Lawrence Livermore National Laboratory
P.O. Box 808
Livermore, CA 94550
(925) 424-3952  Fax: (925) 424-3625
anastasio@llnl.gov
www.llnl.gov

G. Peter Nanos, Interim Director
Los Alamos National Laboratory
P.O. Box 1663
Los Alamos, NM 87545
(505) 667-5101  Fax: (505) 665-2679
nanos@lanl.gov
www.lanl.gov

Richard H. Truly, Director
National Renewable Energy Laboratory
1617 Cole Blvd
Golden, CO 80401-3393
(303) 275-3011
Richard_truly@nrel.gov
www.nrel.gov

Contacts at Other DOE
National Laboratories

C. Paul Robinson, Director
Sandia National Laboratories
1515 Eubank SE
Albuquerque, NM 87123
(505) 844-7261  Fax: (505) 844-1120
CPROBIN@sandia.gov
www.sandia.gov
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